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Abstract 
This paper deals with the economics of aging. It serves to identify the relative importance of 
various factors that influence the demand for eiderly care services. After a general survey of care 
services models and a sketch of aging problems in the Netherlands, an explanatory model - follo-
wing the well-known Andersen approach - is designed and estimated, using a large data set on 
individual perception and use of eiderly care services in the Netherlands. The results of a 
multinominal logit analysis suggest that the use of a so-called package approach offers an 
appropriate analytical framework. The results from this package model are presented as well. The 
paper is concluded with some micro-simulation experiments for prospective policy analysis 
regarding care services for the eiderly. 
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1. THE ECONOMICS OF AGING 
This paper addresses the issue of the demand for care services by the eiderly in an aging 
society, with particular emphasis on estimating relevant packages of services for the eiderly 
generation in the Netherlands. First, some background observations will be offered. 
Recent demographic trends in the European Community (EC) countries - notably the 
unprecedented increase of the population of persons over 65 years of age - are likely to have far-
reaching consequences. In the period 1980-2040 the eiderly population of the EC-12 is projected to 
grow from 13.7 percent to over 23 percent (OECD 1988). In the year 2040 almost one out of every 
four Europeans will be part of the eiderly generation. The rapid growth of the proportion of aged 
people in the total European population is affected by two major societal developments: an 
increase in life expectancy and a decrease in birth rates. In the long run this leads to an increase in 
the average age of the population. These demographic developments are a result of two forces: (a) 
a change in social attitudes (acceptance of contraception, couples without children, postponement 
of childbirth, etc.) leading to a decline in population growth; and (b) improvement in health and 
nutrition (Lesthaege 1991). The average life expectancy for men and women in the EC has risen 
from 63.6 and 67.6 years in 1950 to 71.3 and 77.1 years in 1980/85* respectively (Wilderom et al. 
1992). 
There is quite some variation in demographic patterns among European countries (Nijkamp 
et al. 1990). For example, in the Netherlands hardly 20 percent of male population and 24 percent 
of female population is 55 years or older, while the population cohort in the age segment 15 to 44 
years old is relatively large and the youngest cohort (0 to 14 years) is relatively small. This situation 
will lead to a significant increase of people aged 55 and over beyond the year 2000. As a 
consequence, in the Netherlands the population will be aging more rapidly than in the EC as a 
whole. The relevance of this can be illustrated as follows: although in 1990 about 13 percent of the 
total population was 65 years and over, it is expected to increase to almost 25 percent by 2040 
(OECD 1988). Besides this general aging trend the phenomenon of 'doublé aging' also takes place, 
which means that the population proportion of the 'old' eiderly within the total eiderly population 
increases even more rapidly. Therefore, the average age within the eiderly population also 
increases significantly. 
It goes without saying that the above observations give rise to many policy and research 
issues. This paper will be concerned with an in-depth analysis of one of the major items of the 
choice and consumption behavior of the aging population: care services for the eiderly. This issue 
is particularly important, since the aging of the Dutch population will definitely have important 
consequences for the functioning of the pubüc sector. This provides many collective services 
exclusively (or almost exclusively) for the eiderly population (Netherlands Economie Institute 
1987). A major field of interest in the economics of aging in the Netherlands is the use of care 
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services by the elderly. Here, care services for the elderly relate to non-institutionalized formal and 
informal health care services and social services (medical services, district nursing, informal home 
help care, home help services, etc). 
It is clear that supply factors, i.e., the financial structure, the institutional framework and the 
organizational aspects of the supply of elderly care services, play an important role in the use of 
elderly care services (O'Shea and Corcoran 1990). On the other hand, the demand for elderly care 
services is influenced by older person's individual characteristics, such as living conditions, degree 
of disability, socioeconomic factors and access to these services. In our study, an attempt will be 
made to provide more quantitative insight into the relations between these individual characteristics 
and the use of elderly care services in the Netherlands. Against the background of these observa-
tions on care services for the elderly, the main objectives of the paper are: 
to determine the individual characteristics that influence the use of care services for the 
elderly; 
to develop an analytical tooi for the purpose of planning regional care services for the 
elderly in the future; and 
to identify the importance of packages of services for the elderly based on a large data base 
from the Netherlands. 
Thus our analysis aims to give insight into the consequences of population aging in the 
Netherlands for the use of various care services. It is highly likely that there are differences 
between individuals in the need for care services. Therefore, a discrete choice model for the use of 
services by the elderly will be developed and estimated: the PACKAGE model. PACKAGE is the 
abbreviation of JPlanning for Advanced C_are-services with JCnowledge of Ability and jGuidance of 
EJderly. This abbreviation focuses in particular on the services analyzed in our study, viz. packages 
of types of services. This model forms also the foundation stone for various policy simulation 
experiments. 
In Section 2 a concise survey of care services models will be offered, foliowed by some 
further empirical evidence on elderly issues from the Netherlands (Section 3). From Section 4 
onward the PACKAGE model will be described, estimated and used for policy simulations. 
2. CARE SERVICES ANALYSES 
The interest of economists in the consequences of the drastic demographic changes is 
relatively recent (see Alessie et al. 1987, Van Praag 1988). The main focus of economists is 
directed towards the socio-economic implications of such demographic shifts. Important economie 
research issues are (see among others Clark et al. 1987, Serow 1987, Bös and Von Weizsacker 
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1989, Hurd 1990, Börsch-Supan 1990, Cigno 1990, Schneider and Guralnik 1990): the use of 
publicly provided services, the impacts of income transfer programs, consumption and savings of 
elderly, the functioning of social insurance programs, poverty and economie status of retired 
persons, cost-effectiveness of care services programs, and so forth. In the present paper the focus 
will only be on care services for the elderly. 
Care services may be regarded as services that are negotiated on a market. Consumers 
express their demands for care services, and suppliers offer them. However, the market for care 
services cannot be regarded as a 'normal' market in the conventional economie sense. A major 
difference is that the price paid will not automatically vary to clear the market, as is the case in the 
Standard analysis of a competitive market. In many countries the government plays a singular 
important role in the care services market, for example, by legislation. This may lead to an 
uncontrolled expense growth for care services if the government chooses to raise care services 
budgets under public opinion pressure (voter's influence; cf. Verbon et al. 1989; Schram 1990). 
Usually, in health economics a distinction is made in supplier based models and demand based 
models, at least in theory. We will elaborate on these notions in this section. 
An example of supplier based models is the one that was developed for nursing home 
utilization by Dusansky (Dusansky 1989). It presents an optimization model of a nursing home 
which incorporates the following characteristics: proprietary profit maximization, the distinction 
between private and Medicaid patients, non-essential expenditure aimed at market identification, 
and cost-based government reimbursement. The model is used to analyze the effect of changes in 
government reimbursement. The theoretical analysis indicates that increases in government 
reimbursement lead to decreases in non-essential cost expenditures and private patiënt charges. 
Econometrie analysis suggests empirical support to this assumption: higher reimbursement factors 
are associated with lower charges. Here the nursing home - as the primary decision maker - reacts 
to changes in government reimbursement. 
Grossman (1972) developed a consumer based model for the demand for health care. He 
assumes that health is a human resource that is used for the production of 'healthy time'. Healthy 
time is desirable because it has a consumption aspect (utility) and a production aspect (more 
healthy time implies more productive time to earn an income). Then, the demand for health affects 
the demand for medical care. A drawback of bis hypothesis of human resources is that bis model is 
mainly appropriate for employed people. 
Another consumer based model that applies to health services, relates to the set of 
independent variables that is now commonly referred to as the Andersen model (Andersen and 
Anderson 1979). Andersen distinguishes the following (sets of) determinants: demographic, social 
structural, social psychological, family resources, community or regional resources, organizational, 
and health system. In a later article (Andersen and Aday 1978) the above mentioned determinants 
were distinguished in a set of three types of variables: 
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(a) variables predicated on need (or predisposing): i.e., the propensity to use care services which 
are supposed to exist prior to the onset of specific episodes of illness; 
(b) enabling variables: i.e., the means to attain medical services and (geographic) accessibility to 
services; and 
(c) illness variables. 
In the U.S. it can be argued that the important demand determinant for care services is 
supply. Especially the general practitioner is said to create unexploited demands for the patiënt. 
However, Newhouse et al. have shown that: 
"as their numbers have grown, specialists of a given type have systematically entered smaller 
and smaller towns in the United States. These data directly refute the hypothesis that 
specialists can gratify their supposed preference for living in larger cities by creating ever 
more demand. ... Although some amount of unexploited demand-creation ability could exist, 
physicians appear to locate as if they are constrained by Standard market forces. ... Betwceo 
1969 and 1977, controlling for specialty and location, physicians' real income in the United 
States feil around 1,75% per year. ... If physicians have sufficiënt demand-creation ability to 
fully offset adverse changes in the external environment, one presumes they would not 
tolerate a fall in real income. ... These observations cast serious doubt on the extreme 
version of the supply-creates-its-own-demand argument that physicians can or will offset any 
changes in market demand that might be induced by changes in insurance or other variables. 
Thus, demand analysis remains of interest, but the way in which changes in demand at the 
market level affect utilization is an important unknown" (Newhouse 1981). 
In contrast to the U.S., the British doctor works within a different incentive structure. The 
latter may be regarded as a consumer based structure rather than a supplier based structure 
(Evandrou and Winter 1988). 
Now, an overview will be presented of plausible variables that are of importance in 
explaining variations in the use of elderly care services. The explanatory variables will be organized 
along the main classes distinguished in the Andersen approach (see above). 
Demographic variables "represent physiological states of individuals and stages of the family 
life cycle that are associated with differential levels of health and illness and subsequent use 
of health services. Of course, it has long been recognized that demographic variables also 
have social meanings that influence behavior" (Andersen and Anderson 1979, p. 385). 
Indicators that reflect demographic variables are, for example, age, gender, marital status, 
and past illness. 
The social structure "suggest what the individual's life style may be and point to the physical 
as well as social environment of the individual and associated behavior that may be related 
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to health services use" (Andersen and Anderson 1979, p. 385). These factors can be, for 
example, level of education, occupation, race, family or household size, ethnicity, religion, 
and residential mobility (Klaassen-Van den Bergh Jeths 1989). Regarding health services 
use, the family is regarded as the primary source of assistance for a range of tasks. Family 
size is an indicator of potential supply of informal care from within the household. On the 
other hand, if there is a person in the family requiring assistance, it is likely that other 
family members will provide support (Evandrou and Winter 1988). 
The explanation of use behavior is emphasized by socio-psychological indicators. Important 
variables are, for example, expected benefits of taking action, attitudes toward care services, 
values concerning health and illness. 
Family resources "enable the individual or his family to act on a value or satisfy a feit need 
concerning health service use" (Andersen and Anderson 1979, p. 385). An important 
characteristic is, e.g., income. It enables an elderly person to purchase private care and this 
may influence his demand for publicly provided services. The income variable may be 
defined in many different ways. Other family resource characteristics are: the level of care 
insurance coverage, and the existence, nature, and accessibility of a regular source of care. 
Variables that relate to the community or region system are also important. One example is 
the resource of facilities and personnel on hand. Another example is the cost of using care 
services (cf. Vollering and Nijkamp 1991). Out-of-pocket costs for care services may be 
collectively (insurance premiums) and individually financed (retribution schemes). A related 
aspect is time cost: more travelling and waiting time may affect the use of care services 
negatively (Janssen 1989). 
Organizational aspects relate to "the effects of altemative forms of coordinating and 
controlling medical personnel and facilities on health services use" (Andersen and Anderson 
1979, p. 385). Examples are: the nature of practice of primary practitioners, the use of 
ancillary personnel, processes of referral to other sources of care, and means of admission 
to the hospital. 
Variables that relate to the health system are regarded to be of major importance. These 
variables can be interpreted as health status of the population, and as care services use per 
se. We refer here to the WHO International Classification of Impairments, Disabilities and 
Handicaps (ICIDH) which tries to characterize the long-term consequences of disease and 
trauma (Chamie 1990). There is genera! concensus on specific elements of the ICIDH 
concept, such as: 
"- impairments include description of the loss or abnormality of psychological, 
physiological, or anatomical structure or function at the level of the organ or anatomical 
structure or function; 
- disability includes description of human function and activity at the level of the person; 
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and 
- handicap includes description of restrictive circumstances or disadvantages at the level of 
social and economie roles" (Chamie, p. 273). 
International monitoring of the ICIDH has begun in earnest. However, the difficulty in 
differentiating each of the concepts of impairment, disability and handicap at the operational 
level of human function and behavior is still to overcome. 
In the Andersen model, health status usually refers to disability. Disability may relate to 
dependency in Activities of Daily Living (ADL) and to dependency in Instrumental Activities 
of Daily Living (IADL). ADL activities are activities such as climbing the stairs, 
dressing/undressing, bathing, eating, toileting, grooming, and walking inside. IADL activities 
are household activities, for example, daily grocery shopping, making a bed and heavy 
household work, housekeeping, paying bills, and using the telephone. Again, difficulties arise 
with the implementation of the instruments that represent dependency in ADL and IADL 
functioning. Several authors have compiled comprehensive overviews (Kane and Kane 1981; 
Branch en Meyers 1987; Kempen and Suurmeijer 1990). 
To summarize, in this section several possible explanatory variables - following the 
Anderson model - were presented that may affect the use of care services. There has been some 
criticism on the empirical evidence of the model of Andersen (Huijsman 1990) to the effect that: 
(a) the explanatory value appears to be very low; and (b) there is no theory and no presumed 
relations between the explanatory variables. However, in many empirical studies these variables 
appear to.be explanatory ones in different combinations or subsets. 
After this concise literature survey we will focus on relevant empirical facts from the 
Netherlands in the next section. 
3. AGING IN THE NETHERLANDS 
In this section some of the mam features of the population aging process in the Netherlands 
will be presented. The focus will be on actual and foreseeable future demographic forecasts for the 
period up to 2010. The basis for demographic forecasts in the Netherlands are the population 
forecasts of the Central Bureau of Statistics (CBS) which are published on a very regular basis. 
The demographic structure of population in the Netherlands by age and by gender does not 
only give an illustrative picture of present population aging, but also indications for future popula-
tion aging. In Figure 1 the population by age and gender is given. This so-called age pyramid shows 
the proportion of age groups for both the male and the female population in their respective total 
population. The present age pyramid in the Netherlands gives important indications of future 
population by age and gender: the baby boom generation will begin to reach the age of 55 in about 
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Figure 1.1990 Dutch Population by Age and Gender 
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the year 2000 and will begin to retire - the current pension age in the Netherlands is 65 years - in 
the year 2010. It is thus likely to assume that the size of the elderly population will grow rapidly 
from the period 2000-2010 on. 
In November 1990 the population in the Netherlands reached 15 million. It lasted more than 
a decade to take the step from 14 to 15 million inhabitants, as Figure 2 shows. In the eighties the 
population growth was less than in the preceding decades. While the population projections of the 
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Figure 2. Number of Inhabitants in the Netherlands 
sixties show a tendency towards a fast growing population, the population forecasts of the eighties 
show a slowly growing and even a stable population size in the next decades. 
Figure 3 shows the forecasts of the proportion of elderly in the total population from the 
year 1990 up to 2010. In 1990 22.2 percent of the total population is 55 years or older. This is 
expected to increase to 23.8 percent in the year 2000 and 28.0 percent in 2010. The figure also 
shows the contribution of the elderly in three age groups: 55-64 years, 65-79 years, 80+, for both 
males and females. The proportion of the oldest age group in the total elderly population in 1990 
was 12.9 percent. According to the population forecasts this proportion is expected to grow to 13.9 
percent in the year 2010. This is an indication that 'doublé agmg' takes place. 
In addition to the quantitative changes outlined in this section, qualitative shifts are also 
likely to take place, inter alia regarding life style, consumption patterns, degree of independence, 
etc. Elderly phenomena in the Netherlands are characterized by two distinct features: (1) the agjng 
process of the population in the Netherlands started relatively late in comparison with adjacent 
countries, and (2) the provision of services for the elderly in the Netherlands is rather complete 
and elaborate, without an explicit relationship to the price to be paid. 
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Figure 3. Proportion of Elderly in the Total Population 
Nowadays, the most important source of income for people of 65+ is the old agc state 
pension allowance, according to the Old Age Pensions Law (in Dutch: Algemene Ouderdoms Wet, 
or abbreviated: AOW). Every Dutch inhabitant of 65 years or older has the statutory right to get 
an allowance from the old age state pension system. The level of the household allowance is 
statutory regulated to be equal to the social minimum level of income, and is regarded as a 
sufficiënt provision for the minimum cost of living. The old age state pension allowance for a single 
person of 65 years or older is 70 percent of the old age state pension allowance for a two person 
household of 65 years or older. Before 1985 the total old age pension allowance for two person 
household was received by one person in the household, most often the man. This changed in 1985; 
in light of emancipation regulations both persons in these two person households must claim half 
of the household old age state pension for two person households. The old age state pension 
allowance system is financed on a pay-as-you-go basis (see, e.g., Verbon 1988), which means that 
present allowances are paid by the present working population. Because the total elderly 
population is expected to grow significantly in the next few decades, the size of the future potential 
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labor force, i.e., persons with an age of 15-64 years, is of major importance for the fïnancing of the 
system. However, it is clear from the demographic figures presented above that the potential labor 
force will decrease slightly. In addition, it is expected that the number of 40-64 year old persons 
will in the year 2000 outweigh the group of 15-39 years. Although the number of immigrants (1.8 
million persons) will be larger than the number of emigrants (1.4 million persons), migration is not 
expected to be sufficiënt to prevent the agmg of the labor force. There is also another possible 
source of income, which is shown to be of growing importance in the total income for the elderly: 
additional private pension income. The additional pension income is provided by, e.g., former 
employers or insurance companies. This type of income is financed by means of a capital reserve 
system, which means that the recipiënt of additional pension income has 'saved' for his own 
additional pension income. Therefore, the level of benefit depends heavily on his own financial 
contributions in the past. Especially the younger elderly benefit from the - often compulsory -
additional pension systems of their former employer. Therefore, the income inequality among the 
elderly population has grown already. The income provided by the additional pension now amounts 
to about one quarter of the total income of the elderly. It is expected that this source of income 
will become more important in the total income of the elderly. As a consequence, income ineq-
uality will grow even further. The future income situation of the elderly can be characterized briefly 
as a growing average income for the younger age groups of elderly. Because the older generations 
of elderly actually have hardly possibilities to expand their income, larger income differences will 
appear. 
Now we will give some concise information on housing and living arrangements and health 
issues of Dutch elderly (see for details Vollering 1991). The total population of 65 years or older 
in the Netherlands amounted to 1,877,000 in 1988. About 90.4 percent (estimate) lives inde-
pendently, about 7 percent (estimate) in old age homes and about 2.5 percent (estimate) in nursing 
homes. Apart from this, about 0.5 percent of the total population of 65+ stays one year or longer 
in a psychiatrie hospital or an institution for mentally handicapped. When assuming that return to 
independent living does not occur any more, then the percentage of 90.4 should be corrected 
downward with the percentage of 0.5 percent. Of the age group 65-74, over 98 percent still lives 
independently. With growing age within the group of 65 + , that percentage decreases to less than 
42 percent for the age group 95+ (CBS 1990d, p. 52; no data were available for the age group 
55+). The composition of households per age group of main occupants of dwellings in 1985 is 
given in Table 1. Some figures on home ownership can be found in Table 2. Next, some indications 
of the Dutch elderly's health status will be presented. Table 3 presents individual's opinion about 
their own health condition arranged by age group. Obviously, health conditions are considered to 
be worsening with increasing age: while 28 percent of the total population (16+) and only 14 
percent of the elderly population judges their health condition to be very good, on the other end of 
the judgement scale 7 percent of the age group 80+ and only 1 percent of the total population 
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Table 1. Composition of the Household per Age Group of Main 
Occupants of Dweilings in 1985 (%; 1981 between brackets) 
55-64 65-74 75 + 55 + all main 
occupants 
one person households 21.7 
(18.3) 
39.6 
(36.3) 
59.0 
(55.2) 
36.3 
(32.8) 
24.4 
(20.2) 
couples without 
children 37.2 
(34.5) 
44.8 
(42.3) 
30.9 
(29.7) 
38.4 
(36.3) 
22.2 
(23.3) 
couples with child or 
children or others 31.6 
(35.5) 
8.9 
(11.2) 
2.8 
(4.1) 
17.3 
(19.9) 
40.9 
(44.6) 
one parent families 6.8 
(7.1) 
3.6 
(5.3) 
3.3 
(5.4) 
4.9 
(6.1) 
7.0 
(6.1) 
more family households 0.1 
(0.6) 
0.2 
(0.4) 
0.1 
(0.2) 
0.1 
(0.4) 
0.2 
(0.3) 
non faim ly households 2.6 
(4.0) 
2.9 
(4.4) 
3.8 
(5.4) 
3.0 
(4.4) 
5.4 
(5.6) 
total 100.0 100.0 100.0 100.0 100.0 
Source: Serail 1988 
Table 2. Home Ownership by Age Group in 1977, 1981, 1985 
A G E G R O U P S 
25 29 33 37 41 45 49 53 
-28 -32 -35 -40 -44 -48 -52 -56 
1977 35 45 52 50 50 48 45 41 
1981 32 46 53 55 51 52 47 44 
1985 29 43 52 54 57 53 52 48 
A G E G 1 i O U P S 
57 61 65 69 73 77 81 
-60 -64 -68 -72 -76 -80 -84 Total 
1977 39 38 37 31 30 31 25 42 
1981 42 39 33 31 29 27 29 43 
1983 44 41 36 33 29 25 29 44 
Source: Social and Cultural Planning Bureau 1990 
(16+) judges their health condition to be bad. The current Dutch system of health care services 
consists of two parts: a special part for long-term nursing and care, and a general part for 'normal' 
nursing and care. Data on the total costs of types of care services for the elderly can be found in 
Table 4. Several developments have led to a growth of expenditures for health care services, e.g.: 
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Table 3. Individual's Opinion about their own Health Situa-
tion, per Age Group (1986) 
A G E G R I D U P 
59 60-64 65-69 70-74 
12 19 16 15 
50 43 41 42 
28 28 28 31 
6 9 10 9 
1 1 2 1 
Very good 
Good 
AU right 
No so good 
Bad 
No information 
A G E 
75-79 80+ 
G R O U P 
55+ 16+ 
Very good 
Good 
AU right 
No so good 
Bad 
No informat ion 
6 14 14 28 
39 36 43 48 
41 33 30 16 
9 9 8 4 
2 7 2 1 
Source: CBS 1990d 
Table 4. Total Costs of Types of Care Services for the 
Elderly in 1985 (million fl.) 
Old age homes 
Nursing homes 
HospitaIs 
Medical specialist 
General practitioner 
Distr ict nursing 
Home help services 
total population 65/ 
population over 65 total 
(%) 
4,184 4,142 99 
3,548 3,197 90 
11,000 4,240 39 
1,795 323 18 
1,470 212 14 
734 326 44 
1,453 886 61 
Source: Netherlands Economie Institute 1987 
the aging of the population causes growth of health care expenditures, because elderly 
persons use in general more of these services; 
generally health is highly appreciated by the population; therefore expenditures for health 
care services have high priority; 
these services are highly labor intensive; almost no substitution of labor by capital is 
possible; 
developments in advancement in medical technologies suggest higher survival ratio's; 
competition with regard to prices for health care services is absent (De Klein and Collaris 
1986, pp 17-18). 
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The latter observation is important as the distorted price system for the use of the elderly 
care services system - being regarded as a semi-public good in the Netherlands - makes it 
impossible to include price variables in explanatory modelling. 
In this section first demographic developments were described, while next the current 
situation regarding accommodation, income and heaith status of the elderly was treated. These 
three issues are regarded by the government as limiting conditions for full participation of the 
elderly. With regard to their housing, the elderly live, in general, independent until a very high age. 
The elderly are less frequent home owners than younger persons, but there is a tendency toward 
growing home ownership. With increasing age the relative frequency of one person household and 
couples without children increases; but at the same time the average income is decreasing with age. 
Finally, heaith status appears to deteriorate with age. 
4. DATA SET AND VARIABLES FOR THE PACKAGE MODEL 
In this section the data set and the variables for the empirical analysis will briefly be 
described. In order to analyze the relationships between the use of care services for the elderly and 
all explanatory factors that lead to the use of these services, the analyst should ideally have insight 
into the life-pattern of the (potential) user during a considerable period of time. In this 
perspective, all past experiences of the (potential) user eventually lead to the expressed demand for 
care services (cohort-effect and age-effect; see, e.g., Klaassen-Van den Berg Jeths 1989, pp 94-103). 
Not only the present individual and social situation determines the use of care services; there is 
reason to also believe that the past individual and social situation is decisive for the present use of 
care services. For analyzing these past and present relationships it is desirable to have relevant 
panel data. Unfortunately such longitudinal panel data are at this moment not available in the 
Netherlands. Therefore, in our study cross section data will be used; a recent and sufficiently 
elaborate data set has been provided by the Complementary Public Services Survey of 1987 (in 
Dutch: Aanvullend Voorzieningengebruik Onderzoek 1987, or abbreviated: AVO 1987). 
The number of persons 55 years or older in the total sample (of 16,151) is 3,383. Therefore, 
the relevant sample in our study contains the 3,383 persons of 55 years or older and their 969 
household members of 54 years or younger. As a result, only households with at least one 
household member in the age group 55 years or older are taken into consideration. Therefore, the 
total number of persons (observations) in our data set is 4,352: 3,383 persons of 55 years or older 
and 969 persons of 54 years or younger. 
First, the variables that are used in the explanatory model for the use of care services will 
be explained. These variables are classified into five major groups of use: 
personal help; 
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general practitioner; 
informal household help; 
formal household help; 
commercial household help. 
Next, we will indicate for each of the explanatory variables its expected relationship with the 
use of care services. The explanatory variables are presented according to the model of Andersen: 
predisposing variables 
enabling variables 
illness variables 
All variables refer to individual characteristics of the interviewed person in the AVO 1987. We will 
make here the Standard distinction between dependent and explanatory variables. 
DEPENDENT VARIABLES 
1. Person uses personal help (UPH = 0, 1). This variable refers to an elderly person at 
present receiving personal help for diseases, handicaps, old age or for personal care, such as 
help with washing, injections, etc. The help will be given by members of the household living 
in the same house, neighbors, family, friends, volunteers, nursing help, paid nurse or other 
persons. With regard to the 'other persons' it may be presumed that this is professional 
help, for example, from the home help services. To summarize, personal help refers to 
informal, formal and commercial care services. 
2. Person uses general practitioner (UGP = 0, 1). This variable refers to an elderly person 
who has consulted a general practitioner at least once during the last three months. 
3. Person uses informal household help (UHI = 0, 1). This variable refers to elderly 
households presently using household help, probably for IADL activities, from neighbors, 
family, friends or volunteers. This means that household help from a home helper and a 
paid cleaning lady are excluded in the variable UHI. 
4. Person uses formal household help (UHF = 0, 1). This concerns elderly households using 
presently household help, probably for IADL activities, from a home helper. This means 
that household help by neighbors, family, friends or volunteers and a paid cleaning lady is 
excluded in the variable UHF. 
5. Use of commercial household help (UHC = 0, 1). This variable refers to elderly households 
presently using household help, probably for IADL activities, from a paid cleaning lady. This 
means that household help by neighbors, family, friends or volunteers and home helper is 
excluded in the variable UHC. 
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EXPLANATORY VARIABLES 
111 Predisposing variables 
6. Gender (PGEN= 0 'MALE* 1 'FEMALE') 
7. Age (PAGE= 55, 56,... ) 
8. Household size: number of persons in the household (HSIZE = 1,..., 10) 
9. Education variable: PEDUC (number of years) 
ÜÜ Enabling variables 
10. LNHYR: this variable is the natural logarithm of (income variable) HYR 
11. Home owner (HHOO = 0 'HOME RENTER' 1 'HOME OWNER') 
12. Type of insurance for health costs (HHI = 0 'PUBLIC HEALTH SCHEME' 1 
'INDIVIDUAL HEALTH SCHEME') 
13. Urbanization type of regjon (RURB = 0 'LESS URBAN AREA' 1 'VERY URBANIZED 
AREA') 
14. Regional availability of general practitioner (RGP) 
15. Regional availability of formal household help (RHF) 
(HO Illness variables 
16. Disability of the individual, as a combination of ADL and IADL activities (PABLE=0 'NO 
DISABILITIES' 1 'DISABILITIES') 
17. Disabled member in the household; this means that at least one member of the family faced 
a long period of disability (HALAD= 0 'NO DISABLED HOUSEHOLD MEMBER' 1 
'DISABLED HOUSEHOLD MEMBER') 
In light of our previous observations, it should be noted that price variables do not play a 
role here because of their distorted nature. Income is however included. Clearly, several of the 
above explanatory variables may be mutually correlated. The correlation matrix for these 
explanatory variables - based on the above data set - shows this indeed, although the degree of 
correlation appears to be relatively low. Despite some limitations regarding these data it seems still 
reasonable to develop and estimate a model for the use of care services on the basis of several of 
the above mentioned dependent and explanatory variables. 
5. ELDERLY DEMAND FOR CARE SERVICES: THE PACKAGE MODEL 
In this section the empirical analysis will be described in relation to the background 
provided in previous sections. We will first develop as a test a discrete choice model for the use of 
each of the distinct classes of care services separately, based on a logit model. As a next step 
various combined packages of care services will be analyzed. After a careful screening the number 
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of observations for our logit analysis is 1,925. 
The test model contains thus five equations, which for the time being are each estimated 
independently. First, the specification of the model will be presented. These equations concern the 
individual utility Uj associated with each of the five dependent variables UPH, UGP, UHI, UHF 
and UHC. The estimation technique used in our empirical analysis will be the (weighted binomial) 
logit analysis. 
For the use of personal help (UPH = 0, 1) we have: 
U
"
 =
 &1 
K 
r ( bkx x X,k ) + a21 x UGP, + a31 x UHI, 
+ a41 x UHF, + a51 x UHC, 
For the use of a general practitioner (UGP = 0, 1) the following model is used: 
ü
»
 =
 JË1 
K 
F { bk2 x Xik ) + a12 x UPH, + a32 x UHI, 
+ a42 x UHF, * a52 x UHC, 
For the use of informal household help (UHI = 0, 1) the following specification is employed: 
K 
U.3 = E < ^ 3 * * i* > + a13 x UPH, + a23 x UGP, 
+ a43 x UHF, + a53 x UHC, 
For the use of formal household help (UHF = 0, 1) we have the following model: 
K 
uu = J^{ b" xX^)+ a" x UPH* + a>* x UGPi 
+ a 3 4 x UHI, + a 5 4 x UHC, 
And finally, for the use of commercial household help (UHC = 0, 1) we adopt the following 
model: 
»* - £l 
K 
F ( b^ x X,k ) + a15 x UPH, + a25 x UGP, 
+ a35 x UHI, + a45 x UHF, 
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The variables X^ are explanatory variables (k=l,...,K) for a person i (i=l,...,I) for the use of 
each of these care services. The set of explanatory variables is listed in Annex A. 
These models are estimated with the following explanatory variables: PGEN, PAGE, 
HSIZE, PEDUC, LNHYR, HHOO, HHI, RURB, RGP, RHF, PABLE, HALAD, UPH, UGP, 
UHI, UHF, UHC. The results are presented in Table 5. 
Table 5. Estimation Results for the Five Models 
NO OF STATES : 2 
NO OF PARAMETERS : 17 
NO OF OBSERVATIONS : 1925 
UPH UGP UHI UHF UHC 
CONSTANT -6.50956** -2.00815* -3.82283 -4.33563* -6.61802** 
PGEN 0.73216* 0.27990** -0.29586 -0.45907 0.15106 
PAGE 0.02465 0.00648 0.01856 0.05286** 0.01668 
HSIZE 0.24462 -0.21119** -0.88960** -1.29975** -0.60248* 
PEDUC -0.05441 0.01705 -0.04949 -0.05766 0.11975** 
LNHYR -0.87009 -0.01805 -0.33459 -0.40124 -0.12982 
HHOO -0.01079 -0.04357 0.16309 -0.07234 0.65247* 
HHI 0.22435 -0.01299 0.11698 0.01856 0.25952 
RURB -0.16385 0.16014 0.45969 0.53100* 0.09770 
RGP -0.34943 1.08541 1.29170 -0.39485 0.45849 
RHF -0.08998 0.15122 -0.68662 -0.75158 0.30073 
PABLE 0.80740* 0.56346** 1.21311** 1.30612** 1.09063** 
HALAD -0.66755 0.04386 0.83022** 1.48140** 0.57787 
UPH 0.63482* 1.42939** 2.72903** 2.24363** 
UGP 0.72976* 0.13765 0.49543* -0.15137 
UHI 1.50444** 0.17732 -0.63402 -0.50542 
UHF 2.62723** 0.64465** -0.58811 -2.58461** 
UHC 2.13285** -0.14957 -0.53508 -2.69147** 
===== 
TWICE (ZEROLINE-ESTIMATED) = 
17 DF 2204.60 132.64 1910.05 2031.41 2149.87 
CHI-SQUARED (ALFA=0.05,N= 16) = 
26.3 26.3 26.3 26.3 26.3 
Source: Vollering 1991 
The table gives the estimated coefficients; one asterisk indicates that the coëfficiënt is significant at 
a 99 percent level and two asterisks indicate that this is the case at a 95 percent level. The main 
indicators are for the five subsequent equations: 
1. UPH: Gender and disability, as well as the use of the other four services (UGP, UHI, UHF, 
UHC), appear to be of main importance in explaining the use of personal help. 
18 
2. UGP: For the use of a general practitioner are gender, household size and disability critical 
variables, while also the use of personal help (UPH) and formal household help (UHF) are 
of significant impörtance. Note that (a) women tend to visit a general practitioner more 
often than men, (b) the smaller the household, the sooner the person is inclined to visit a 
general practitioner, and (c) the more disabled the person is, the sooner he visits a general 
practitioner. 
3. UHI: The use of informal household help is explained by household size, (individual and 
structural) disability and the use of personal help (UPH). 
4. UHF: Here, age, household size, urbanisation degree and disability, as well as the use of 
personal help (UPH), a general practitioner (UGP) and commercial household help (UHC) 
are very important in the explanation of the use of formal household help (UHF). 
5. UHC: The use of commercial help (UHC) is explained by household size, education, 
homeownership and disabiity, as well as the use of personal help (UHI) and formal 
household help (UHF). 
The results for our test model indicate that in particular gender, household size and 
disability play a role in the use of many elderly care services. In addition, in each equation the 
variables representing the use of the other four care services appear to be relevant indicators. Most 
parameters of these 'explanatory' variables have a positive sign, which means that the use of these 
care services is positively correlated. However, the correlation between the use of informal 
household help, formal household help and commercial household help is significantly negative. 
This may easily lead to the conclusion that substitution between household services exists (see, e.g., 
Heekman 1978). Furthermore, regarding the equations for informal household help (UHI), formal 
household help (UHF) and commercial household help (UHC), it is noteworthy that the 
parameters of two explanatory variables, household size (HSIZE) and disability (PABLE), have the 
same sign and magnitude. 
In these test results, it should be noted that the estimated equations are not yet entirely 
satisfactory, the main reason being that the use of a type of care service appears to be dependent 
upon the use of other types of care services: the five types of care services are correlated, even 
though the causal relationships between the use of these services cannot be made explicit in these 
models. On the other hand, there are hardly any theoretical grounds to build a nested logit model, 
which would justify a certain sequential estimation procedure. Therefore, we will resort to the 
creation of packages of services and form different compound packages. 
For every person a package of types of care services is composed, containing a mixture of 
the following types of care services: use of personal help; use of a general practitioner; use of 
informal household help; use of formal household help; use of commercial household help. 
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services at all (PACKAGE '00000'). Next, almost 44% of the population 55+ uses only one of the 
care services (PACKAGE '01000', '00100', '00010', '00001'), and almost 8% uses two of the care 
services. Finally, 1.4% of the population 55+ uses three of the five care services. 
Again, each type of care service is formulated as a dichotomous variable. Therefore, an 
elderly person can choose from (2^ = ) 32 alternative packages: all mixtures of use and non-use of 
the five types of care services can be defined within one variable, named PACKAGE. Here again, 
a multinominal logit model (MNL) will be used. The variable PACKAGE is the dependent 
variable in the logit analysis, and can contain a maximum of 32 alternative states. 
The following model is then specified for the utility of individual i (s is the indicator for 
packages): 
K 
Uis = E ( bksxXikï fox 8 = 1 32 
k=l 
Within the specified models a simple model is nested, the so-called zero-line model. This 
model is: 
PSi = Ps = - | i = 1 , . . . , J ; s = 1 , . . . , 5 
with zero parameters and loglikelihood -4312.40 in the case of the sample for our model (numbcr 
of final observations is 1,875; S = 10). It can be used to test the significance of the estimatcd 
parameters of the model. The loglikelihood of the estimated model is -2,216.21 (with 54 
parameters). The Chi Square test indicates that the model is satisfactory (level of probability = 
0.05, degrees of freedom= 45; Chi Square = 67.5). Therefore, the estimated model meets Standard 
econometrie tests. 
The variables Xik are the explanatory variables for the use of each of these packages; these 
are again listed in Annex A. In Table 6 the parameters of the final model are shown (Source: 
Vollering 1991). One asterisk attached to a parameter indicates that the parameter is significant at 
a 99 percent level and two asterisks indicate that this is the case at a 95 percent level. The 
structure of Table 6 is as follows: every parameter in the table refers to a variable that influences 
the choice for one state in contrast to another state which is the reference state. For the first set of 
variables (CONSTANT, HSIZE, 
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01000 00100 00010 00001 11000 01100 01010 01001 11010 
Reference state: 00000 
CONSTANT 0.08038 -2 43188** -2.83038** -3.46728** -4.52444** -1.80187** -1.39584 -3.80545** -2.02659* 
HSIZE -0.24132** -0 65396* -0.77104* -0.62298 -0.17882 -1.47211** -2.32289** -0.80255* -1.58515** 
LNHYR -0.10968 -1 24991* -1.27764 -0.45613 -0.73676 -0.22866 -0.71791 0.97516* -1.56941* 
HHOG -0.00495 -0 05620 -0.10531 1.52055** -0.37609 0.02165 -0.53488 -0.27853 0.02443 
PABLE 0.53197** 0 95591* 0.87285 0.31152 2.01043** 1.77964** 2.60607** 2.15288** 1.95123** 
HALAD -0.00064 0 53342 1.25777* 0.67658 -0.94887 1.15356** 2.12648** 0.60316 0.50377 
Reference state: 01000 
CONSTANT -2 51226** -2.91076** -3.54766** -4.60482** -1.88224** -1.47621 -3.88583** -2.10697* 
HSIZE -0 41264 -0.52972 -0.38166 0.06250 -1.23079** -2.08157** -0.56123 -1.34383** 
LNHYR -1 14024* -1.16796 -0.34645 -0.62709 -0.11898 -0.60823 1.08484* -1.45973* 
HHOO -0 05126 -0.10037 1.52550** -0.37114 0.02680 -0.52993 -0.27358 0.02938 
PABLE 0 42393 0.34088 -0.22045 1.47846* 1.24767** 2.07409** 1.62091** 1.41926* 
HALAD 0 53406 1.25841* 0.67723 -0.94822 1.15420** 2.12712** 0.60381 0.50441 
Reference state: 00100 
CONSTANT -0.39850 -1.03540 -2.09256* 0.63001 1.03605 -1.37357 0.40529 
HSIZE -0.11708 0.03098 0.47514 -0.81815 -1.66893** -0.14859 -0.93119 
LNHYR -0.02772 0.79379 0.51315 1.02125 0.53200 2.22507** -0.31950 
HHOO -0.04911 1.57675** -0.31988 0.07806 -0.47868 -0.22232 0.08064 
PABLE -0.08306 -0.64438 1.05452 0.82373 1.65016* 1.19698 0.99532 
HALAD 0.72435 0.14317 -1.48228 0.62014 1.59306* 0.06975 -0.02965 
Reference state: 00010 
CONSTANT 0.63690 -1.69406 1.02852 1.43455 -0.97507 0.80379 
HSIZE 0.14806 0.59222 -0.70107 -1.55185* -0.03152 -0.81411 
LNHYR 0.82151 0.54087 1.04897 0.55972 2.25279** -0.29178 
HHOO 1.62586* -0.27077 0.12716 -0.42957 
-0.17321 0.12975 
PABLE -0.56133 1.13758 0.90679 1.73322* 1.28003 1.07838 
HALAD -0.58119 -2.20664* -0.10421 0.86871 -0.65461 -0.75400 
Reference state: 00001 
CONSTANT -1.05716 1.66541 2.07145 -0.33817 1.44069 
HSIZE 0.44416 -0.84913 -1.69991** -0.17957 -0.96217 
LNHYR -0.28064 0.22746 -0.26179 1.43128* -1.11329 
Reference state: 00001 
HHOO -1.89664* -1.49870** -2.05543** -1.79908** -1.49612* 
PABLE 1.69891* 1.46812** 2.29454** 1.84136** 1.63971* 
HALAD -1.62545 0.47697 1.44989 -0.07342 -0.17281 
Reference state: 11000 
CONSTANT 2.72258* 3.12861* 0.71899 2.49785* 
HSIZE -1.29329** -2.14407** -0.62374 -1.40633* 
LNHYR 0.50810 0.01885 1.71192 -0.83265 
HHOO 0.39794 -0.15879 0.09756 0.40052 
PABLE -0.23079 0.59564 0.14245 -0.05920 
HALAD 2.10242* 3.07535** 1.55203 1.45264 
Reference state: 01100 
CONSTANT 0.40603 -2.00359* -0.22472 
HSIZE -0.85078 0.66956 -0.11304 
LNHYR -0.48925 1.20382 -1.34075 
HHOO -0.55673 -0.30038 0.00258 
PABLE 0.82643 0.37325 0.17159 
HALAD 0.97292 -0.55039 -0.64979 
Reference state: 01010 
CONSTANT -2.40962* -0.63075 
HSIZE 1.52033* 0.73774 
LNHYR 1.69307* -0.85150 
HHOO 0.25635 0.55931 
PABLE -0.45318 -0.65483 
HALAD -1.52331* -1.62271 
Reference state: 01001 
CONSTANT 1.77887 
HSIZE -0.78259 
LNHYR -2.54457** 
HHOO 0.30296 
PABLE -0.20165 
HALAD -0.09939 
Table 6. CoefHcients for the Multinomial Logit Model 
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LNHYR, HHOO, PABLE, HALAD) the reference state is the package with label '00000'. Then, in 
the first column of parameters, this state refers to the package '01000', the second column to the 
package '00100', etc. For example, the positive sign of the parameter value 0.53197 in the first 
column means that a disabled person (PABLE = 1) is inclined to choose the package '01000' and 
a person without disabilities (PABLE = 0) is inclined to choose the package '00000', ceteris 
paribus all other explanatory variables. However, whether or not the person chooses the package 
'01000', depends also on the constant 0.08038 and - of course - on the 'score' on the other 
explanatory variables. This is according to the intuitive notion that persons with disabilities tend to 
visit a general practitioner sooner than persons without disabilities. The conclusions from the table 
can now be drawn in a rather straightforward way: 
1. The disability variable (PABLE) is the most prominent variable in the model. The sign and 
magnitude gives important indications for the tendency to choose relevant packages. 
Especially when the reference state '00000' (no use of services), it is clear that the propen-
sity to choose one of the other packages is influenced by the disability of the person. Ceteris 
paribus, a disabled person is inclined to opt for one of the packages that reflects the joint 
use of services (i.e., '11000', '01100', '01010', '01001', '11010'). 
2. The economie variables: income (LNHYR) and home owner (HHOO) are especially 
important in the decision to use commercial household help (package '00001'). It appears 
from Table 6 that the choice for single use of commercial household help is positively 
correlated with home ownership. In other words: home owners tend to use commercial 
household help. Furthermore, persons with a higher income are inclined to opt for no use of 
service (package '00000'), for the use of commercial help (package '00001') or for the use of 
the joint use of commercial help and a general practitioner (package '01001') rather than the 
use of informal help (package '00100') or the most 'heavy" package with the use of personal 
help, a general practitioner and formal household help (package '11010'), of course, under 
ceteris paribus conditions. The package with the simultaneous use of commercial help and a 
general practitioner (package '01001') is for persons with higher income also favorably 
compared to the single use of a general practitioner (package '01000') or formal household 
help (package '00010') and the simultaneous use of a general practitioner and formal 
household help (package '01010'). 
3. The variable representing the size of the household (HSIZE) indicates, in fact, the possible 
role of the household member in providing care when this is necessary in view of the ability 
of the persons in the household. Combining the size of the household with the disability of 
other members of the household (HALAD), sheds light on this matter. A larger household 
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with disabled members may have the same use of services as a small household. The 
rationale is that household members offer a helping hand to household members that are in 
need. Therefore, the signs of the parameters for the household size and the disability of the 
household member should be opposite. As can be seen from Table 6, this is the case 
whenever these variables appear to be significant. Furthermore, these characteristics of the 
household (HSIZE, HALAD) are more important in the use of household variables. This is 
obvious, because household help is given to the household and therefore, household 
characteristics and not the personal characteristics are important. 
Now, a comparison may be made between the joint use of services. The packages in the 
table are alternative states and give therefore an indication for the different characteristics of the 
users of the packages. For example, when comparing the parameters for the choice regarding the 
single use of household services (packages '00100', '00010' and '00001'), it is clear that no clear 
differences between the group of users of informal household help and formal household help 
exist, but the users of commercial household help are more often home owner. The same is truc 
for the simultaneous use of household services and a general practitioner (packages '01100', 
'01010', '01001'), but here the user of the package with the commercial household help included 
now has a larger household with a disabled household member. 
This new approach of packages in care services analysis appears to give interesting results: 
although the model is estimated with a limited set of explanatory variables, the parameters have 
the expected plausible sign and order of magnitude. The most important explanatory variable for 
the use of the packages is the disability of the person: when a person's disability increases, the use 
of care services also increases. However, the largest increase is to be expected in the package 
{general practitioner, formal household help}. Also the economie variables and the variables 
referring to the household size and disability of household members contribute to the explanatory 
power of the model. The parameters of the income variable indicates that with an increasing 
income, especially the use of the formal household help decreases in favor of the commercial 
household help or no help at all. The size of the household is important for the use of the 
informal, formal and commercial household help: the smaller the household, the bigger the use of 
these types of household help. This effect is tempered by the ability of the household members: if a 
household member is able, then the use of household help tends to decrease. The estimated 
parameters are according to the expectations regarding the parameters. 
In the next section the estimated model will be used to perform simulations. For simulation 
purposes, the explanatory variables of the model become the forecasting variables. The simulation 
will take place for the year 2000, in order to gain more insight in the consequences of the 
continuing aging process in the Netherlands. 
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6. FORECASTS BASED ON SIMULATION EXPERIMENTS 
In the previous section the PACKAGE model for elderly care services in the Netherlands 
was developed and estimated. The model is a multinomial logit model that explains the use of care 
services for the elderly from five explanatory variables: household size (HSIZE), home owner 
(HHOO), ratio of net household income in the social minimum income (HYR), disabilities 
(PABLE) and disability of a household member (HALAD). 
These explanatory variables represent the characteristics of the elderly population that are 
relevant factors for choosing care services. In the present section, we will use the PACKAGE 
model to perfonn simulations. A change in one or more variables Xjk (k = 1,...,K) will affect the 
utility level U^ of person i for a package s (s = 1,...,32). In order to keep maximizing his utility, 
the elderly person will re-evaluate his choice for the present package. 
In general, microsimulation models may be used to explore possible options with imperfect 
knowledge on future developments (Haveman and Hollenbeck 1980). These models use 
information on a micro level in order to perform simulations for individuals (see also Bekkering et 
al. 1986; Brownstone et al. 1988; Huang et al. 1989). The PACKAGE model has many 
opportunities for presenting the results of simulations, because it is based on micro data. 
It is possible to quantify the effect of expected future change in the explanatory variables -
based on the model estimated in the previous section - by using simulation experiments (see, for 
example, Rima and Van Wissen 1987; Huijsman 1990). We assume that the estimated relations in 
the PACKAGE model also hold for the future population, i.e., that a person in a future situation 
chooses on the basis of criteria that are quantified in the PACKAGE model. 
In this section two effects will be measured: that of age and that of cohort. With the help of 
the developed and estimated model of the previous section it is possible to simulate the age effect 
on the use of care services. This is called the demographic scenario. The demographic scenario 
represents the doublé aging process of the Dutch population up to the year 2000. The results of 
this scenario are the presented in Figure 4: especially the use of packages representing simulta-
neous use of personal help increases significantly. This is plausible because it is true that the 
relevant population for those types of care services use increases in the doublé aging process. 
However, it is obvious that the future population will not be the same as it was in 1987. The 
effects of changing characteristics of the elderly population on the use of care services can be 
simulated with the PACKAGE model. The cohort effect shows that a change in one or more of 
these variables in the model may cause a shift in the use of care services. The PACKAGE model 
will be applied as a microsimulation model with an outlook for the year 2000. For this year 
information was available about the population according to age, gender, marital status and region. 
Information on the future situation of the simulation variables household size (HSIZE), home 
owner (HHOO), ratio of net household income in the social minimum income (HYR), disabilities 
25 
25' 
20 
15 
10 
5 
0 
X Crowth 1987-2000 
\ f \ II 1 t \ 
UPH UCP UHI UHF UHC 
c a r e service 
H l demographic >•'•••••! Irend •£""< income 
Source: Vol ler ing 1991 
Figure 4. Results of the Demographic, Trend and Income Scenario 
(PABLE) and disability of a household member (HALAD) should be available as well. Assuming 
these variables develop according to a "natural" trend, the simulation scenario is called the trend 
scenario. The trend scenario also holds true for the future number of aged persons in the 
demographic scenario, but now some of the characteristics of that population have changed thereby 
causing a shift in the use of care services. Comparing the results of the demographic scenario with 
those of the trend scenario (see Figure 4), we can see from the latter that the use of a general 
practitioner and commercial household help will grow more in the period 1987-2000 than the 
population of 55+, which is +16.1%. The trend scenario mitigates the use of all care services 
(except commercial household help) that was simulated in the demographic scenario, especially the 
use of personal help, informal household help and formal household help. It is clear that as a 
result of changed characteristics (e.g., the population being less disabled), future care services use 
will be less than in the demographic scenario. 
Next, in the income scenario we assume that the income of persons 65 years of age and 
older will grow more than 1%, that is to say to 10% until the year 2000 (Social and Cultural 
Planning Bureau 1990). This will obviously affect the use of care services. This scenario will be 
called the income scenario. The income scenario simulates the future care services use in situations 
where the income of the elderly increases more than in the demographic or trend scenario. The 
results are quite clear (see Figure 4): the use of commercial household help increases significantly 
and that of informal and formal household help decreases, as is also the case for the use of 
personal help. On the other hand, the number of persons that use no care services at all increases 
also. Apparently higher incomes stimulate the elderly to use commercial help rather than other 
types of household help or no care services at all. The comparison of the results of the trend 
scenario and those of the income scenario shows that in the year 2000 the expected use of personal 
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help and formal household help declines significantly. On the other hand, the use of commercial 
household help increases and also the number of persons who do not use any services at all. 
In this section we used the PACKAGE model of care services for the elderly to simulate the 
use of care services for the year 2000. We obtained the following results: assuming that: 
the population in the year 2000 has the same behavioral characteristics as the population in 
1987, the microsimulation model tells us that the use of all care services increases more than 
the population 55+. The number of persons not using care services increases also (with 
15.8%), but less than the population 55+ (16.1%); and 
the explanatory variables in the PACKAGE model will change in the period up to the year 
2000, we observe that in the trend scenario care services use increases still more than the 
growth of the population 55+ (16.1%), but in the income scenario especially the use of 
personal help and formal household help increases less than the average growth of the 
population 55+. The number of persons using no services at all increases by 15.8% in the 
trend scenario and by 16.4% in the income scenario. These results are plausible in light of 
expectations regarding the use of care services. 
We have demonstrated the use of the PACKAGE model as a meaningful tooi in planning 
elderly care services. We introduced scenarios of elderly population developments up to the year 
2000, and simulated the use of care services with the PACKAGE model. The consequences of 
these results for future policy on care services for the elderly are obvious. It should be integrated 
in a total policy for the elderly, one which also considers at the very least the income elements for 
the elderly (and housing policy). 
7. RETROSPECT 
The aging of the population has important consequences for the use of care services. The 
aim of our study was to offer insight into the consequences of this phenomenon in the Netherlands 
for the use of care services for the elderly. This was done by determining the underlying factors 
that influence it. A disaggregate choice model was developed and estimated - the PACKAGE 
model - and was shown to be a useful analytical tooi for planning care services for the elderly. 
Our study began with an outlook on the future elderly population in the Netherlands: in five 
decades the number of elderly persons is expected to reach its maximum. With respect to demo-
graphic features, 'doublé aging' will continue to occur so that the average age will continue to grow 
within this population age group. This will have important consequences for the network of rela-
tives, because in the meantime these relatives will have also become relatively old. It may affect the 
amount of informal care that is given within the social network: informal helpers will have aged 
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too. 
It is clear that supply factors - i.e., the financial structure, the institutional framework and 
the organizational aspects of the supply of care services for the elderly - play an important role in 
the use of these services. In the Netherlands a great diversity of care services for the elderly exists. 
These services range from residential and health care services to income provision. The demand 
for elderly care services may be influenced by individual characteristics of the elderly, such as living 
arrangements, degree of disability, socioeconomic factors and accessibility of services. These 
services are: personal help, general practitioner, informal household help, formal household help 
and commercial household help. In order to quantify the relations between individual characteris-
tics of the elderly population and the demand for elderly care services in the Netherlands, a dis-
crete choice model was developed and estimated on the basis of a data set from the year 1987. The 
estimated model is the so-called PACKAGE model. We explain in the PACKAGE model the use 
of care service packages, because, in general, an elderly person chooses the care services package 
that gives optimal utility. Therefore, it is argued that an elderly person must choose between pack-
ages. The results appear to be, in general, rather satisfactory. 
The main conclusion of our analysis is that the following attributes: (1) having one or more 
disabilities in ADL or IADL; (2) belonging to a one person household size; (3) having a household 
member with a long-term handicap; (4) receiving a low household income; and (5) renting a house, 
have, in general, a significant positive influence on (individual) use of packages of elderly care 
services. The PACKAGE model shows that formal and informal care services are often used 
together and may therefore be regarded as complementary rather than as substitutes of each other. 
Furthermore, disability is especially highly correlated with the use of formal services (general 
practitioner, formal household help). 
28 
ANNEX A. LISTING OF VARIABLES IN THE MODEL 
UPH person uses personal help (UPH = 0, 1) 
UGP person uses a general practitioner (UGP = 0, 1) 
UHI person uses informal household help (UHI = 0, 1) 
UHF person uses formal household help (UHF = 0,1) 
UHC use of commercial household help (UHC = 0,1) 
PGEN Gender (PGEN= 0 'MALE' 1 'FEMALE') 
PAGE Age (PAGE= 55, 56, ... ) 
HSIZE Household size: number of persons in the household (HSIZE = 1, ..., 10) 
PEDUC Education variable: PEDUC (number of years) 
HYR Ratio of net household income in social minimum (HYR = 0.50, 0.51, ... ) 
LNHYR natural logarithm of the variable HYR 
HHOO Home owner (HHOO = 0 'NO HOME OWNER' 1 'HOME OWNER') 
HHI Type of insurance for health costs (HHI = 0 'PUBLIC HEALTH SCHEME' 1 
'INDIVIDUAL HEALTH SCHEME') 
RURB Urbanization type of region (RURB = 0 'LESS URBAN AREA' 1 'VERY 
URBANIZED AREA') 
RGP Regional availability of a general practitioner 
RHF Regional availability of formal household help 
PABLE Disabüity of the individual, as a combination of ADL and IADL activities (PABL-
E=0 'NO DISABILITIES' 1 'DISABILITIES') 
HALAD Disabled member in the household; this means that at least one member of the 
family faced a long period of disabüity (HALAD = 0 'NO DISABLED HOUSE-
HOLD MEMBER' 1 'DISABLED HOUSEHOLD MEMBER') 
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